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APPARATUS AND METHOD FOR HANDLING LINERLESS LABEL TAPE 

TECHNICAL FIELD 

The present invention relates to systems for handling linerless tape. More 
specifically, the present invention relates to a method and apparatus for handling and 
printing on thin, linerless label tape, such as with a linerless label printer. 

BACKGROUND OF THE INVENTION 

Containers, packages, cartons, and cases, (generally referred to as "boxes") 
generally display information about the contents. This information most commonly 
located on the box might include lot numbers, date codes, product identification 
information, and bar codes. The information can be placed onto the box using a number 
of methods. These include preprinting the box when it is manufactured, printing this 
information onto the box at the point of use with an inkjet code that sprays a pattern of ink 
dots to form the image, or by using a flexographic ink rolling coding system. Other 
approaches include the use of labels, typically white paper with preprinted information 
either applied manually, or with an online automatic label applicator. 

A recent trend in conveying information related to the product is the requirement to 
have the information specific for each box. For example, each box can carry specific 
information about its contents and the final destination of the product, including lot 
numbers, serial numbers, and customer order numbers. The information is typically 
provided on labels that are customized and printed on demand at the point of application 
onto the box. This is typically known as the ability to print "variable" information onto a 
label before it is applied onto the box. Two patents that disclose printed labels are U.S. 
Patent Nos. 5,292,713 and 5,661,099. 

One system for printing variable information involves thermal transfer ink printing 
onto labels using an ink ribbon and a special heat transfer print head. A computer controls 
the print head by providing input to the head, which heats discrete locations on the ink 
ribbon. The ink ribbon directly contacts the label so that when a discrete area is heated, 
the ink melts and is transferred to the label. Another approach using this system is to use 
labels that change color when heat is applied (direct thermal labels). In another system, 



variable information is directly printed onto a box or label by an inkjet printer including a 
print head. A computer can control the ink pattern sprayed onto the box or label. 

Both thermal transfer and inkjet systems produce sharp images. Inkjet systems 
include piezo, thermal, continuous, and drop-on-demand. With both inkjet and thermal 
5 transfer systems, the print quality depends on the surface on which the ink is applied. It 
appears that the best system for printing variable information is one in which the ink and 
the print substrate can be properly matched to produce a repeatable quality image, 
especially bar codes, that must be read by an electronic scanner with a high degree of 
reliability. 

10 Regardless of the specific printing technique, the printing apparatus includes a 

handling system for guiding a continuous web of label tape (or "label tape") to the print 
head, as well as away from the print head following printing for subsequent placement on 
the article of interest (for example, a box). To this end, the web of label tape is normally 
provided in a rolled form ("tape supply roll"), such that the printing device includes a 

15 support that rotatably maintains the tape supply roll. Further, a series of guide 
components, such as rollers, transfer plates, festoons, etc., are utilized to establish a 
desired tape path both upstream and downstream of the print head, with the terms 
"upstream" and "downstream" in reference to a tape transport path initiating at the tape 
supply roll and terminating at the point label application to the article of interest (e.g., a 

20 box). An exact configuration of the guide components is directly related to the form of the 
label tape. 

In particular, label tape is provided as either a linered tape or as a linerless tape. 
As suggested by its name, linered tape includes both a tape defined by a print side and an 
adhesive side, and a release liner encompassing the adhesive side. The liner serves as the 

25 carrier for the label tape. With this configuration, the printing device normally includes 
components that, in addition to delivering the web to and from the print head, also peel the 
liner away from the label tape. While widely accepted, linered tape material is relatively 
expensive due to the cost associated with inclusion of the release liner. Further, the liner 
adds to the overall thickness, thereby decreasing the available length of label tape for a 

30 given tape supply roll diameter. A decreased label tape length requires more frequent 
changeovers of the tape supply roll (where the exhausted tape supply roll is replaced by a 
new roll), and therefore a loss in productivity. Additionally, because the liner material is 
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typically paper, resultant fibers, debris, and dust can contaminate the printing mechanism, 
potentially resulting in a reduced print head life. Also, a die cut operation is typically 
performed on the label stock to generate labels of discrete size. The die cut operation is an 
additional manufacturing step (and therefore expense), and prevents implementation of a 

5 variable label length processing approach. 

To overcome the above-described problems associated with linered label tape, a 
linerless format has been developed. Generally speaking, linerless label tapes are similar 
to the linered configuration, except that the liner is no longer included. Thus, the linerless 
label tape is defined by a non-adhesive side formulated to receive printing ("print side") 

10 and an opposing side that carries an adhesive ("adhesive side"). By eliminating the liner, 
linerless label tapes have a greatly increased length for a given roll diameter, and eliminate 
many of the other above-listed processing concerns associated with linered label tape. 
However, certain other handling issues are presented. 

As the web of linerless tape is pulled or extended from the supply roll, the adhesive 

15 side is exposed and will readily adhere to contacted surfaces, in particular the guide 
components associated with the printing device and tape handling device. A common 
difficulty encountered in the handling of linerless label tape is "wrap-around", whereby 
the web adheres to and wraps around a roller otherwise in contact with the adhesive side. 
For example, with thermal transfer printing, a platen roller is normally associated with the 

20 print head for supporting the label tape during printing by the print head. In this regard, 
the adhesive side of the linerless tape is in contact with, and carried by, the platen roller. 
Invariably, instead of simply releasing from the platen roller, the adhesive side adheres to 
and wraps around the platen roller. This highly undesirable situation leads to printer 
malfunctions, such as misprinting, tape jams, etc. Wrap-around of the platen roller is most 

25 commonly found in printing devices conforming with "next label segment out" protocol 
where, after the label is printed, it is immediately cut and applied to the article in question. 
In other words, there is no accumulation of printed labels between the print head and the 
application device. More importantly, unlike a "loose loop" system where printed labels 
accumulate prior to cutting and thus includes guide components, such as festoons, to 

30 tension the linerless label tape off of the platen roller, a "next label segment out" 
configuration has a very limited tape path length following printing along which a tension- 
supplying device(s) can be included. 
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Efforts have been made to address the "wrap-around" concern associated with 
linerless label tape in next label segment out printing systems, including those described in 
U.S. Patent Nos. 5,674,345; 5,524,996; 5,487,337; 5,497,701; and 5,560,293. In 
summary, each of these references incorporates a device, such as a stripper bar, a stripper 
5 plate, or an air source, that interacts with the linerless label tape after it has undesirably 
adhered to the platen roller. That is to say, the common technique for addressing platen 
roller wrap-around is to position a device adjacent the platen roller that effectively 
"scrapes" the linerless label tape off of the platen roller in the event of platen roller wrap- 
around. 

10 The above-described techniques for overcoming platen roller wrap-around rely 

upon the linerless label tape in question being relatively thick or rigid. In this regard, most 
available linerless label tapes have thicknesses in excess of about 100 microns (4 mils) and 
are paper-based. More recently, thin, plastic -based (e.g., polypropylene) linerless label 
tapes have become available. These types of linerless label tapes exhibit better 

15 dimensional stability with changes in humidity, and are less expensive than paper-based 
linerless tapes of a comparable quality. In addition, the plastic-based, linerless label tapes 
are comparatively thinner, thereby providing an increased web length on a roll of given 
diameter, and are generally less costly. As a point of reference, recently available linerless 
label tapes have a thickness of less than about 90 microns (3.5 mils), as thin as 

20 approximately 50 microns (2 mils). With this reduction in thickness, these new linerless 
label tapes are less rigid (or "flimsier") as compared to standard paper-based, or higher 
gauge plastic film-based, linerless label tapes. Due to the reduced rigidity, available 
techniques for removing the linerless label tape from the platen roller are not reliable. In 
fact, many current linerless label tape handling systems experience wrap-around when 

25 handling adhesive-coated polypropylene linerless label tapes having thicknesses of less 
than or equal to approximately 90 microns (3.5 mils). 

Other efforts have been made to address the "wrap-around" concern associated 
with linerless label tape in printing systems, such as those described in U.S. Patent Nos. 
5,437,228; 5,487,337; 5,940,107; 5, 879,507; PCT Publication WO 02/053390; EP 

30 0637547 B 1 ; and EP 0834404. 

Various apparatuses and methods for printing on tape and applying a length of 
printed tape to articles are known in the art. For example, apparatuses for printing and 
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applying tape are described in U.S. Pat. No. 6,049,347 (Ewert et al.), "Apparatus for 
Variable Image Printing on Tape," U.S. Pat. No. 6,067,103 (Ewert et al.) "Apparatus and 
Process for Variable Image Printing on Tape," PCT Publication WO 98/42578 (Lenkl) 
"Device and Method for Applying Linerless Labels," and PCT Publication WO 00/34131 

5 (Faust et al.) "Variably Printed Tape And System For Printing And Applying Tape Onto 
Surfaces." 3M Company located in St. Paul, MN has sold print and apply case sealing 
applicators and print and apply corner sealing applicators under the brand name 3M-Matic 
as CA2000 Corner Label Applicator and PS2000 Print & Seal Applicator. 

High volume label printing systems continue to evolve. Recent enhancements to 

10 label tapes, and in particular linerless label tapes, present handling concerns not 

satisfactorily resolved by existing designs. Therefore, a need exists for a method and 
apparatus for handling linerless label tapes within a printing device, including elimination 
of platen roller wrap-around. 

15 SUMMARY OF THE INVENTION 

One aspect of the present invention provides an apparatus for printing on a 
continuous web of linerless tape for subsequent application to an article, where the 
continuous web of linerless tape defined by a print side and an adhesive side. The 
apparatus comprises: a support for a continuous web of linerless tape; an undriven platen 

20 roller located downstream of the support; a print head associated with the undriven platen 
roller, where the undriven platen roller directs the continuous web of linerless tape past the 
print head for printing on the print side thereof; and a driven roller positioned adjacent the 
platen roller and downstream of the print head for pulling the web of linerless tape from 
the platen roller. 

25 In one preferred embodiment of the above apparatus, the adhesive side carries an 

adhesive, where the driven roller includes a contact surface for engaging the linerless tape, 
and where the contact surface is configured to minimize adhesion with the adhesive side. 
In one aspect of this embodiment, the contact surface includes a knurled surface for 
minimizing a surface area of the contact surface. 

30 In another preferred embodiment of the above apparatus, the apparatus is 

configured to process linerless tape having a thickness less than 90 microns. In another 
preferred embodiment of the above apparatus, the driven roller is positioned relative to the 



platen roller to define a wrap angle of the web of linerless tape around the driven roller of 
between 10°-180°. In yet another preferred embodiment of the above apparatus, the print 
head is a thermal transfer print head and the apparatus further comprises a ribbon, passed 
between the print head and the web of linerless tape for printing on the print side thereof. 

5 In another preferred embodiment of the above apparatus, the platen roller is beneath 
opposite the print head for supporting the linerless tape during a printing operation. 

Another aspect of the present invention provides an alternative apparatus for 
printing on a continuous web of linerless tape for subsequent application to an article, 
where the continuous web of linerless tape defined by a print side and an adhesive side. 

10 The apparatus comprises: a support for a continuous web of linerless tape; a driven platen 
roller located downstream of the support; a print head associated with the driven platen 
roller, where the driven platen roller directs the continuous web of linerless tape past the 
print head for printing on the print side thereof; and a driven roller positioned adjacent the 
platen roller and downstream of the print head for pulling the web of linerless tape from 

15 the platen roller. 

In one preferred embodiment of the above apparatus, the apparatus of further 
comprises a belt connecting the driven roller and the driven platen roller, and a first drive 
motor for rotating either the platen roller or the driven roller. In another preferred 
embodiment of the above apparatus, the apparatus further comprises a first drive motor for 

20 rotating the driven platen roller and a second drive motor for rotating the driven roller. In 
one aspect of this embodiment, the first drive motor rotates the platen roller a first surface 
speed, where the second drive motor rotates the driven roller a second surface speed, and 
where the second surface speed is greater than or equal to the first surface speed. In 
another aspect of this embodiment, when the printer is printing, the first drive motor 

25 rotates the platen roller and the second drive motor does not rotate the driven roller, and 

where when the printer is not printing, the first drive motor does not rotate the drive motor 
and the second drive motor rotates the driven roller. In yet another aspect of this 
embodiment, after the printer stops printing, the print head moves away from the platen 
roller. 

30 In another preferred embodiment of the above apparatus, the driven roller is rotated 

at a surface speed greater than or equal to that of the driven platter roller. In another 
preferred embodiment of the above apparatus, the adhesive side carries an adhesive, where 
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the driven roller includes a contact surface for engaging the linerless tape, and where the 
contact surface is configured to minimize adhesion with the adhesive side. In another 
aspect of this embodiment, the contact surface includes a knurled surface for minimizing a 
surface area of the contact surface. 

5 In another preferred embodiment of the above apparatus, the apparatus is 

configured to process linerless tape having a thickness less than 90 microns. In another 
preferred embodiment of the above apparatus, the driven roller is positioned relative to the 
platen roller to define a wrap angle of the web of linerless tape along the platen roller 
between 10°- 180°. In yet another preferred embodiment of the above apparatus, the print 

10 head is a thermal transfer print head and the apparatus further comprises a ribbon, passed 
between the print head and the web of linerless tape for printing on the print side thereof. 
In another preferred embodiment of the above apparatus, the platen roller is beneath 
opposite the print head for supporting the linerless tape during a printing operation. In yet 
another preferred embodiment of the above apparatus, the apparatus further comprise: a 

15 one-way clutch bearing in the driven platen roller; and a one-way clutch bearing in the 
driven roller. 

Another aspect of the present invention provides a method of printing indicia on a 
continuous web of linerless tape for subsequent application to an article, where the web of 
linerless tape defined by a print side and an adhesive side. The method comprises: 

20 providing a print head associated with an undriven platen roller; providing a driven roller, 
positioned adjacent the platen roller downstream of the print head; providing a continuous 
web of linerless tape; extending the web of linerless tape along a tape path from the 
undriven platen roller to the driven roller such that the undriven platen roller contacts the 
adhesive side and the driven roller contacts the adhesive side; driving the web of linerless 

25 tape past the print head; rotating the driven roller to drive the web of linerless tape past the 
print head and to pull a portion of the web of linerless tape from the platen roller; and 
printing indicia on the print side with the print head. 

In a preferred embodiment of the above method, the method includes providing a 
continuous web of linerless tape includes providing a web of linerless tape having a 

30 thickness of less than about 90 microns. In another preferred embodiment of the above 
method, the method includes providing a web of linerless tape includes providing a web of 
linerless tape carrying an adhesive on the adhesive side. In yet another preferred 
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embodiment of the above method, the method includes extending the web of linerless tape 
along a tape path includes establishing a wrap angle of linerless tape around the driven 
roller between 10°- 180°. In another preferred embodiment of the above method, the 
printing device is a thermal transfer printer and further includes a continuous ribbon 

5 disposed between the print head and the print side of the web of linerless tape. In another 
preferred embodiment of the above method, the method includes, the adhesive side carries 
an adhesive, and where the driven roller includes a contact surface for engaging the 
linerless tape, the contact surface being configured to minimize adhesion with the adhesive 
side. In another preferred embodiment of the above method, the contact surface includes a 

10 knurled surface for minimizing the surface area of the contact surface. 

Another aspect of the present invention provides an alternative method of printing 
indicia on a continuous web of linerless tape for subsequent application to an article, 
where the web of linerless tape defined by a print side and an adhesive side. The method 
comprises: providing a print head associated with a driven platen roller; providing a driven 

15 roller, the driven roller positioned adjacent the platen roller downstream of the print head; 
providing a continuous web of linerless tape; extending the web of linerless tape along a 
tape path from the platen roller to the driven roller such that the platen roller contacts the 
adhesive side and the driven roller contacts the adhesive side; driving the platen roller to 
pull the web of linerless tape past the print head when the print head is printing indicia on 

20 the print side of the linerless tape; and driving the driven roller to pull a portion of the web 
of linerless tape from the platen roller when the print head is not printing indicia on the 
print side of the linerless tape. 

In a preferred embodiment of the above method, the method further comprises: 
providing a first drive motor attached to the platen roller for rotating the platen roller and 

25 providing a second drive motor attached to the driven roller for rotating the drive roller. In 
one aspect of this embodiment, the first drive motor rotates the platen roller at a first 
surface speed, where the second drive motor rotates the driven roller at a second surface 
speed, and where the second surface speed is greater than or equal to the first surface 
speed. 

30 In another preferred embodiment of the above method, the adhesive side carries an 

adhesive, and where the driven roller includes a contact surface for engaging the linerless 
tape, the contact surface being configured to minimize adhesion with the adhesive side. In 



one aspect of this embodiment, the contact surface includes a knurled surface for 
minimizing the surface area of the contact surface. 

In another preferred embodiment of the above method, the method includes 
providing a continuous web of linerless tape includes providing a web of linerless tape 
5 having a thickness of less than about 90 microns. In one aspect of this embodiment, the 

method includes extending the web of linerless tape along a tape path includes establishing 
a wrap angle of linerless tape around the driven roller of between 10°- 180°. 

In yet another preferred embodiment of the above method, the printing device is a 
thermal transfer printer and further includes a continuous ribbon disposed between the 
10 print head and the print side of the web of linerless tape. In another preferred 

embodiment, the method further comprises moving the print head away from the platen 
roller after the print head stops printing. 

BRIEF DESCRIPTION OF THE DRAWINGS 
15 The present invention will be further explained with reference to the appended 

Figures, wherein like structure is referred to by like numerals throughout the several 
views, and wherein: 

Figure 1 is a schematic, top view of one embodiment of an apparatus for printing 
on a continuous web of linerless tape of the present invention; 

20 Figure 2 is an enlarged, schematic, top view of the print head, platen roller and 

driven roller of Figure 1 ; 

Figure 3 is a schematic, side view of another embodiment of an apparatus for 
printing on a continuous web of linerless tape of the present invention; and 

Figure 4 is an enlarged, schematic, side view of the print head, platen roller and 
25 driven roller of Figure 3. 

DETAILED DESCRIPTION OF THE INVENTION 

Figures 1 and 2 illustrate an apparatus 10 for printing on a continuous web of 
linerless tape for subsequent application to an article. Figures 3 and 4 illustrate an 
30 alternative apparatus 100 for printing on a continuous web of linerless tape for subsequent 
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application to an article. The embodiments of the apparatus 10, 100 may be an apparatus 
for printing and applying tape, which prints information onto tape to form a length of 
printed tape and then applies the length of printed tape to an object, preferably a package 
or a box. The apparatus 10, 100 may vary the information printed on each length of 

5 printed tape and may vary the overall length of each length of printed tape, such that 
different lengths of printed tape may be produced from one supply roll of tape. The 
apparatus 10, 100 applies the length of printed tape onto an object or article, preferably a 
package or box, either while the package or box is stationary or while the box is moving 
(such as while the box is being closed and sealed, as illustrated in Figure 1). The 

10 apparatus 10 can apply the length of printed tape anywhere on the package or box to serve 
as a conveyor of information. For example, the apparatus 10 can apply the length of 
printed tape on the top, bottom, or sides of a package or box to convey information about 
the contents of the box. Alternatively, the apparatus 10 can apply the length of printed 
tape along a seam of the box to convey information about the contents of the box and to 

15 seal the box. 

A printing apparatus 60 in accordance with one preferred embodiment of the 
present invention is illustrated in Figure. 1. As a point of reference, the printing apparatus 
60 is, employed to print onto a label tape to define a label segment. Later, the label 
segment will be applied to an article 5 of interest, such as a box. It will be understood that 

20 the article 5 can assume a wide variety of forms, including containers, packages, finished 
good articles, flats, etc. The term "label tape" is, as described in greater detail below, in 
general reference to a substrate that is linerless; that can be supplied in a roll (such as a 
self-wound roll); and that is not pre-cut. Because, in roll form, the label tape typically 
does not include printing and is supplied as a continuous web, the terms "web of linerless 

25 tape" or simply "tape" can be used interchangeably with the term "label tape". The term 
"label segment" is used to mean a portion of a continuous web of linerless label tape that 
can convey information (such as by printing) and that can be affixed to a surface. Label 
segments include the tape after it is printed (if it is to be printed), both before and after it is 
severed from a remainder of the continuous web. 

30 In general terms, the apparatus 10 includes a web of linerless tape 16, a tape supply 

holder or roller 12, a first dancer arm 26, a prestrip driven roller 24, idle guide rollers 22, 
32, and 34, a platen roller 36, a print apparatus 60, a driven roller 38, a second dancer arm 
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44, idle guide rollers 42, 46, 48, 49, 50, 52, 54, and 58, an applicator 80, a cutter 90, and a 
housing 1 1 maintaining all of the components. All of the components are described in 
greater detail below. In general terms, however, the web of linerless tape 16 is initially 
provided as a roll 14 otherwise supported by the tape supply holder 12. The driven roller 

5 24 is driven by a motor (not shown) and assists in prestripping or pulling the tape 16 from 
the tape supply roll 14. The guide rollers 22, 32, and 34 and the dancer arm 26 direct the 
web of linerless tape 16 to the platen roller 36, which in turn guides the web of linerless 
tape 16 past the print head 70 for printing thereon. The driven roller 38 pulls the web of 
linerless tape 16 from the platen roller 36 and directs it to the idle guide roller 42, followed 

10 by the second dancer arm 44, and a series of more idle guide rollers. The applicator 80 
(such as a vacuum pad) receives the web of linerless tape, where it subsequently cuts the 
tape with cutter 90 and applies a label segment to the article 5, preferably a box. 

Each dancer arm 26, 44 includes idle guide rollers 28, 46, 48 on each end, opposite 
the dancer arm's pivot 30, 47. The dancer arm functions to assist in keeping the web of 

15 linerless tape 16 under tension and under control throughout the tape path. The movement 
of idle guide roller 46 of the second dancer arm 44 is restricted within the slot 45. 
Examples of exemplary first dancer arm 26, second dancer arm 44, and prestrip roller 24, 
their associated sensors (not shown), and interaction with the print apparatus 60 are taught 
in U.S. Pat. No. 6,415,842 (Vasilakes et al.), "System for Printing and Applying Tape onto 

20 Surfaces," which is hereby incorporated by reference. 

The web of linerless tape 16 travels from the series of guide rollers 50, 52, 54, and 
58 to the applicator 80. The applicator 80 works in conjunction with the cutter 90 and 
together they function to cut the web of linerless tape 16 into tape segments and to apply 
them to an object, such as a box 5. An example of an exemplary applicator 80 and cutter 

25 90 is taught in U.S. Pat. No. 6,537,406 (Jensen, Jr. et al.), "Vacuum-Assisted Tape 
Applicator," which is hereby incorporated by reference. 

The web of linerless tape 16 can be a single-coated pressure sensitive adhesive tape 
or media having a multiple layer construction including a backing layer. The backing 
layer can be, for example, a single or multiple layer plastic-film backing. Suitable plastic 

30 film backings include polypropylene, polyethylene, copolymers of polypropylene and 
polyethylene, polyvinyl chloride (PVC), polyesters, and vinyl acetates. The 
polypropylene can include monoaxially-oriented polypropylene (MOPP), biaxially- 



oriented polypropylene (BOPP), or sequentially or simultaneously biaxially-oriented 
polypropylene (SBOPP). The backing material can be compostible, degradable, colored, 
printed, and can be of different surface textures or embossed. Pressure sensitive adhesive 
is preferably coated onto one side of the backing and a release coating (such as low 
5 adhesion back size (LAB) layer) is optionally coated on the opposite side to allow the tape 
to unwind from itself when wound in a roll. Alternatively, the linerless tape 16 can have a 
limited tackiness. 

As will be understood by one of ordinary skill in the art, the exact construction of 
the web of linerless tape 16 can assume a wide variety of forms. In a preferred 

10 embodiment, however, the web of linerless tape 16 is highly thin, having a thickness of 
less than approximately 90 microns (3.5 mils). One example of an acceptable linerless 
tape is sold under the trade name "3340 Scotch® Printable Tape" by 3M. Notably, 
however, the apparatus 10, is equally useful with thicker linerless tape. 

With this description in mind, the web of linerless tape 16 is defined by a print side 

15 18 and an adhesive side 20. The print side 18 is configured to receive indicia from the 
print apparatus 60, whereas the adhesive side 20 preferably carries an adhesive properly 
configured to secure a segment (e.g., the label segment) of the linerless tape 16 to a 
surface, such as a surface of the box 5, although the adhesive side 20 alternatively is of 
limited tackiness. Where employed, many types of adhesives can be used, and the 

20 adhesive is preferably a pressure sensitive adhesive. Pressure sensitive adhesives are 
normally tacky at room temperature and can be adhered to a surface by application of, at 
most, light finger pressure. Alternatively, an activatable or other type of adhesive can be 
used, as is known in the art. 

The web of linerless tape 16 is preferably provided as a roll 14 that is rotatably 

25 maintained within the housing 11 by a tape supply holder 12 (shown generally in FIG. 1). 
A layer or strip of the web 16 is "pulled" from the roll 14 and transported through a tape 
path defined by the guide rollers 22, 24, 28, 32, and 34. The guide rollers 22, 24, 28, 32, 
and 34 are undriven idle rollers of a type(s) known in the art. they are positioned to contact 
or engage the linerless tape 16. In general terms, the guide rollers 22, 24, 28, 32, and 34 

30 are provided to create or control a tension in the linerless tape 16 upstream of the platen 
roller 36 and the print head 70. Thus, the guide rollers 22, 24, 28, 32, and 34 can assume a 
wide variety of forms and locations, and can contact either the print side 18 or the 
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adhesive side 20. In one preferred embodiment, the guide roller 24 is a pre-stripper roller 
and the guide roller 28 is an accumulator roller. The pre-stripper roller 24 is optionally a 
driven roller controlled by a position of the accumulator roller 28. With this one preferred 
configuration, the rollers 22, 24, and 28 work in concert to eliminate "chatter" or 

5 "shockiness" in the linerless tape 16 at the print apparatus 60 by achieving a consistent 
"pull" off of the roll 14. Alternatively, the rollers 22, 24, and 28 need not include a pre- 
stripper roller and/or an accumulator roller. Even further, while five of the guide rollers 
are illustrated in Figure 1 , any other number, either greater or lesser, is equally acceptable. 
Further, additional guide components, such as plates, arms, festoons, etc., can also be 

10 included to create desired positioning and/or tension in the linerless tape 16 upstream of 
the platen roller 36. 

The platen roller 36 is preferably rotatably driven (preferably counter-clockwise in 
the orientation of Figure 1). The platen roller 36 preferably has an outer diameter in the 
range of approximately 1 .3 - 2.54 cm (0.5 - 1 inch). As described in greater detail below, 

15 the platen roller 36 is positioned to guide the linerless tape 16 past the print apparatus 60 
for printing on the print side 18 thereof. Thus, the platen roller 36 is configured to receive 
the adhesive side 20 of the linerless tape 16. In the preferred embodiment of Figure 1, the 
platen roller 36 is positioned directly beneath a print head 70 portion of the print apparatus 
60, such that the platen roller 36 supports the linerless tape 16 during a printing operation 

20 by the print head 70. Alternatively, however, the platen roller 36 is positioned slightly 
upstream or downstream of the print head 70. In this regard, the roller 36 may be 
something other than a "platen" roller, as that term is commonly used. As used herein, 
including the claims, when referring to a "platen roller", this means it is a roller most 
closely positioned to the print head 70. Thus, the platen roller 36 is associated with the 

25 print head 70. 

The print apparatus 60 is of a type known in the art, and preferably includes the 
print head 70 electrically connected to a controller (not shown). Based on input, the 
controller controls the print head 70 to print desired indicia (e.g., alphanumeric, bar codes, 
images, logos, other printed information, etc.) on the print side 18 of the linerless tape 16. 

30 In one preferred embodiment, the print apparatus 60 is a thermal transfer printer, such as 
model 1 10PAX3 from Zebra Corporation (Vernon Hills, Illinois) or a similar printer or 
print engine with or without modification and includes a ribbon 66, a ribbon supply holder 
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or roller 62, one or more ribbon guides 68a, 68b, and a ribbon take-up roller 72. The 
ribbon 66 extends from the supply roller 62 about the first ribbon guide 68a, print head 70, 
the second ribbon guide 68b, and to the take-up roller 72. Thus, the ribbon 66 is directed 
between the print head 70 and the linerless tape 16 for effectuating printing by the print 
5 head 70 on the linerless tape 16. Alternatively, the print apparatus can assume other forms 
known in the art. For example, the print apparatus 60 can be an ink jet printer, such that 
the print head 70 is an ink jet print head. Alternatively, direct thermal, impact, or other 
print systems are equally applicable. 

The driven roller 38 is positioned adjacent the platen roller 36 downstream of the 
10 print head 70. In one preferred embodiment, the driven roller 38 includes a contact 
surface, which is configured to minimize adhesion with the adhesive side 20 of the 
linerless tape 16. In a more preferred embodiment, the outer contact surface of the driven 
roller 38 is a knurled surface, for example the contact surface includes a plurality of raised 
and lowered portions. When the adhesive side 20 of the linerless tape 16 contacts the 
15 knurled surface, it only contacts the raised portions of the contact surface, thus minimizing 
the surface area where the adhesive side 20 of the linerless tape 16 and driven roller 38 
contact. 

The relationship and operation of the driven roller 38 relative to the platen roller 36 
is shown more clearly by the enlarged, top view of Figure 2. The driven roller 38 operates 

20 to pull the linerless tape 16 from the platen roller 36. In the view of Figure 2, wrap 
angle a reflects the angle around the driven roller 38 between where the linerless tape first 
contacts the driven roller 38 and where the linerless tape leaves the driven roller 38 
towards the idle roller 42. With this starting point in mind, the driven roller 38 is 
positioned relative to the platen roller 36 to allow the linerless tape 16 to partially wrap 

25 about the driven roller 38, which assists in pulling the linerless tape 16 off of the platen 
roller 36. This wrap angle a of the web of linerless tape 16 along the driven roller 38 is 
preferably between 10° - 180°. More preferably, wrap angle a of the web of linerless tape 
16 along the driven roller 38 is between 10° - 45°. This preferred wrap angle promotes a 
positive pull or tension on the linerless tape 16 from the platen roller 36. Alternatively, 

30 other wrap angles are also acceptable, either greater or lesser. 

In one preferred embodiment, the platen roller 36 is a driven platen roller. It 
should be understood that, when referring to a roller as being "driven," as used herein, 



including the claims, this means that it is rotating as a result of some mechanical drive 
motor ultimately controlling its rotation, whether it be by direct connection to a drive 
motor, or through an indirect connection to a drive motor through one or a series of belts 
or gears. In contrast, when referring to a roller as "undriven" or "idle," this means that the 

5 roller is not connected to a drive motor, either directly or indirectly, and freely rotates on 
its own, for example, as a result of the linerless tape contacting the roller as it moves along 
a tape path, causing the roller to rotate. 

Preferably, the platen roller 36 and the driven roller 38 include a belt 40 connecting 
them together. In one preferred embodiment, the platen roller 36 includes its own drive 

10 motor (not shown), which is operatively connected with the print apparatus 60. When the 
controller causes the print head 70 of the print apparatus 60 to start printing, the controller 
likewise sends a signal to the drive motor to start rotating the platen roller. In this 
embodiment, the driven roller 38 does not include its own drive motor. Instead, the driven 
roller 38 is rotated or driven indirectly by the drive motor connected to the platen roller 36 

15 by use of the belt 40 connecting the platen roller 36 and the drive roller 38. The belt 40 
advantageously drives the driven roller 38 at the same speed of the platen roller 36. More 
preferably, the diameter of the platen roller 36 is less than or equal to the diameter of the 
driven roller 38 because this allows the driven roller 38 to be driven at a slightly greater 
surface speed than the platen roller 36, for example preferably at least 101% to 102% of 

20 the surface speed of the platen roller 36. This preferred operational characteristic assists in 
establishing and maintaining the desired tension or positive pull on the linerless tape 16 as 
it extends from the platen roller 36 because this allows the tape to be pulled from the 
platen roller 36 at a faster rate than the platen roller 36 is rotating. In addition, this 
preferred operational characteristic ensures a positive pull or tension on the linerless tape 

25 16 that prevents the linerless tape 16 from "slipping back" and wrapping about the platen 
roller 36 beyond the desired wrap position previously described. 

In another alternative embodiment, the platen roller 36 is not connected with any 
drive motor. Instead, the driven roller 38 includes its own drive motor, which is 
operatively connected with the print apparatus 60. In this embodiment, when the 

30 controller sends a signal to the print head 70 to start printing, the controller also send a 
signal to the drive motor to start rotating or driving the drive roller 38. As a consequence, 
the belt 40 rotates the platen roller 36 simultaneously. Thus, the drive motor connected to 
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the driven roller 38 is indirectly driving the platen roller 36, through use of the belt 40, 
making the platen roller 36 a driven roller. In this embodiment, the discussion above 
about relative diameters and surface speeds of the platen roller 36 and the driven roller 38 
equally applies to obtain the preferred operational characteristic assists of establishing and 
5 maintaining the desired tension or positive pull on the linerless tape 16 as it extends from 
the platen roller 36. 

In yet another alternative embodiment, the apparatus 10 could not include a belt 
40. Instead, the platen roller 36 and the driven roller 38 could each include their own 
separate and independent drive motors. In this embodiment, when the controller sends a 

10 signal to the print head 70 to start printing, the controller also send signals to both the 
drive motors to each start rotating or driving the platen roller 36 and drive roller 38. 
Similarly, in this embodiment, the discussion above about relative diameters and surface 
speeds of the platen roller 36 and the driven roller 38 equally applies to obtain the 
preferred operational characteristic assists of establishing and maintaining the desired 

15 tension or positive pull on the linerless tape 16 as it extends from the platen roller 36. 

In yet another alternative embodiment, the apparatus would not include a belt 40. 
Instead, only the driven roller 38 would be driven, for example by its own drive motor. A 
motor would not drive the platen roller 36, either directly or indirectly. Instead, the platen 
roller 36 would be an idle guide roller, which freely rotates as the linerless tape 16 moved 

20 past it. In this embodiment, the drive roller 38 pulls the tape 16 past the print head 70 
along the platen roller 36 and pulls the tapel6 from the platen roller 36. This 
configuration is advantageous because it separates the drive function from the platen roller 
and allows it to become an idle roller, which moves easily with the tape as it travels along 
the tape path. With other prior printing apparatuses in the art, the platen roller typically 

25 becomes worn over time because it is pulling or rubbing against the adhesive side 20 of 
the tape. As the platen roller becomes worn, the non-stick coating, or the outside of the 
platen roller, such as silicone, begins to wear off and the tape starts sticking to the platen 
roller. With the apparatus 10 as describe above, the surface characteristics of the platen 
roller 36 are not as critical because the drive roller 38 pulls the tape reliably from the 

30 platen roller 36, resulting in longer life of the platen roller. 

Preferably, the platen roller 36 is made of a smooth, conformable material, such as 
an elastomer. With this construction, the platen roller 36 maintains contact with the 
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adhesive side 20 the linerless tape 16, but does not alter or otherwise deteriorate the 
adhesive thereon. 

Preferably, the platen roller 36 and the driven roller 38 each include a one-way 
clutch bearing, which is known in the art. In particular, it is advantageous to have the one- 

5 way clutch bearing in the platen roller 36 so that the drive motor connected to the platen 
roller only provides drive when the surface speed of the platen roller is equal to or less 
than the surface speed of the driven roller 38. 

Figure 3 illustrates an alternative apparatus 100 for printing on a continuous web of 
linerless tape, which is very similar to the apparatus 10 described in Figures 1-2 and 

10 includes many of the same or similar components. The apparatus 100 may be an 
apparatus for printing and applying tape, which prints information onto tape to form a 
length of printed tape and then applies the length of printed tape to an object, preferably a 
package or a box, similar to the apparatus 10 described above. 

In general terms, the apparatus 100 includes a web of linerless tape 16, a tape 

15 supply holder or roller 12, an idle guide roller 126, a prestrip driven roller 128, a first 
dancer arm 26, a platen roller 136, a print apparatus 60, a driven roller 138, a festoon 140 
made of a series of dancer arms 144, idle guide rollers 146, 148, and 150, an applicator 
roller 152, a cutter (not shown), and a housing 111 maintaining all of the components. 
The majority of the same components are described in greater detail above in respect to 

20 apparatus 10 in Figures 1-2. In general terms, however, the web of linerless tape 16 is 
initially provided as a roll 14 otherwise supported by the tape supply holder 12. The 
prestrip driven roller 128 is driven by a motor (not shown) and assists in prestripping the 
tape 16 from the tape supply roll 14. The guide rollers 126 and the dancer arm 26 direct 
the web of linerless tape 16 to the platen roller 136, which in turn guides the web of 

25 linerless tape 16 past the print head 70 for printing thereon. The driven roller 138 pulls the 
web of linerless tape 16 from the platen roller 136 and directs it to the festoon 140 of 
dancer arms 144a and 144b, past idle guide roller 146 and 148. A series of guide idle 
rollers 150 direct the linerless tape 16 to the applicator roller 152, where it subsequently 
applies the tape to the article 5, preferably a box. Alternatively, the apparatus 100 may 

30 include an applicator 80 and cutter 90, similar to that described above in regard to 
apparatus 10, and to cut and apply the linerless tape to the box. 
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The print apparatus 60 preferably includes the print head 70 electrically connected 
to a controller (not shown). Based on input, the controller controls the print head 70 to 
print desired indicia (e.g., alphanumeric, bar codes, images, logos, other printed 
information, etc.) on the print side 18 of the linerless tape 16. In one preferred 

5 embodiment, the print apparatus 60 is a thermal transfer printer, such as model PE4X from 
Datamax Corporation (Orlando, Florida) or a similar printer or print engine with or 
without modification and includes a ribbon 66, a ribbon supply holder or roller 62, and a 
ribbon take-up roller 72. The ribbon 66 extends from the supply roller 62 about print head 
70, and to the take-up roller 72. Thus, the ribbon 66 is directed between the print head 70 

10 and the linerless tape 16 for effectuating printing by the print head 70 on the linerless tape 
16. Alternatively, the print apparatus can assume other forms known in the art. For 
example, the print apparatus 60 can be an ink jet printer, such that the print head 70 is an 
ink jet print head. Alternatively, direct thermal, impact, or other print systems are equally 
applicable. 

15 The relationship and operation of the driven roller 138 relative to the platen roller 

136 of apparatus 100 is shown more clearly by the enlarged, side view of Figure 4. The 
driven roller 138 operates to pull the linerless tape 16 from the platen roller 136. In the 
view of Figure 4, wrap angle a reflects the angle around the driven roller 138 between 
where the linerless tape first contacts the driven roller 138 and where the linerless tape 

20 leaves the driven roller 138 towards the dancer arm 144 in the festoon 140. With this 
starting point in mind, the driven roller 138 is positioned relative to the platen roller 136 to 
allow the linerless tape 16 to partially wrap about the driven roller 138, which assists in 
pulling the linerless tape 16 off of the platen roller 136. This wrap angle a of the web of 
linerless tape 16 along the driven roller 138 is preferably between 10° - 180°. More 

25 preferably, wrap angle a of the web of linerless tape 16 along the driven roller 38 is 
between 45° - 135°, and most preferably 90°. This preferred wrap angle promotes a 
positive pull or tension on the linerless tape 16 from the platen roller 36. Alternatively, 
other wrap angles are also acceptable, either greater or lesser. 

In one preferred embodiment of apparatus 100, the platen roller 136 is driven by its 

30 own separate drive motor (not shown) and the driven roller 138 is driven by its own 
separate drive motor (not shown). In this embodiment, the discussion above about relative 
diameters and relative surface speeds of the platen roller 136 and the driven roller 138 



equally applies to obtain the preferred operational characteristic assists of establishing and 
maintaining the desired tension or positive pull on the linerless tape 16 as it extends from 
the platen roller 136 to the driven roller 138. 

In one preferred embodiment, when the controller causes the print head 70 of the 

5 print apparatus 60 to start printing, the controller likewise sends a signal to the 
independent drive motors to start rotating the platen roller 136 and drive roller 138. In an 
alternative preferred embodiment, when the controller causes the print head 70 of the print 
apparatus 60 to start printing, the controller only sends a signal to the drive motor to start 
rotating the platen roller 136. While the print head 70 is printing, the drive motor 

10 connected to the driven roller 138 does not operate. Instead, the driven roller will be idle. 
The linerless tape 16 will continue to travel along the tape path due to the tension created 
by the dancer arm and the applicator 80 as the tape 16 is applied to the box 5. In one 
preferred embodiment, both the platen roller 36 and the driven roller 38 include one-way 
clutch bearings know in the art. However, when the print head 70 is done printing, the 

15 print head 70 will rotate away from the platen roller 138 (as illustrated in dotted lines) to 
be out of contact with the platen roller 136. Then, the drive motor attached to the driven 
roller 138 will start rotating the driven roller 138 at a high speed and the drive motor 
attached to the platen roller 136 will turn off, thus making the platen roller an idle roller. 
This configuration is advantageous in that it allows linerless tape 16 to freely pass by the 

20 print apparatus 60 when the print head 70 is not printing. 

In yet another preferred embodiment, the platen roller 136 may not have a drive 
motor connected to it either directly or indirectly. Instead, only the drive roller 138 has a 
drive motor connected to it. In this embodiment, the drive roller 138 pulls the tape 16 past 
the print head 70 along the platen roller 36 and pulls the tape 16 from the platen roller 36. 

25 In this embodiment, the discussion above about the advantages of separating the drive 
function from the platen roller equally applies to obtain longer platen roller life. 

The apparatuses 10 and 100 are useful with a variety of differently configured 
printing and applying devices. In this regard, label-printing devices are generally 
configured as either a "loose loop" device or a "next label segment out" device. The 

30 apparatus 10 illustrated in Figure 1 and apparatus 100 illustrated in Figure 3 are a loose 
loop-type design in which a given label segment is printed, but not immediately applied to 
the article 5. Instead, following printing, the label segment is wound through a tape path 
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defined, for example, by an accumulator or festoon, because it will be applied to an article 
that is sequentially located behind several as-of-yet unlabelled articles at the time 
immediately following printing. One or more previously printed label segments must be 
applied after the given label segment is printed and before the given label segment is 

5 applied. One example of an available loose loop device is sold under the trade name "3M- 
Matic Print/Apply Case Labeling System CA2000" by 3M Company of St. Paul, MN. 
However, the apparatuses 10, 100 are also useful with the next label segment out design, 
whereby after a label segment is printed, it is then immediately applied to the article. One 
example of a next label segment out device is sold under the trade name "3M-Matic 

10 Print/ Apply Case Labeling System S A2000" by 3M Company of St. Paul, MN. 

The present invention has now been described with reference to several 
embodiments thereof. The foregoing detailed description and examples have been given 
for clarity of understanding only. No unnecessary limitations are to be understood 
therefrom. All patents and patent applications cited herein are hereby incorporated by 

15 reference. It will be apparent to those skilled in the art that many changes can be made in 
the embodiments described without departing from the scope of the invention. Thus, the 
scope of the present invention should not be limited to the exact details and structures 
described herein, but rather by the structures described by the language of the claims, and 
the equivalents of those structures. 
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